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Summary
Introduction: Nasal obstruction is the allergic rhinitis symptom least amenable to medical
treatment, and inferior turbinectomy may be required. Coblation is a minimally invasive
technique that is effective in obstruction secondary to inferior turbinate hypertrophy. The
present study assessed efﬁcacy in children presenting with obstructive allergic rhinitis after
failure of medical management.
Patient and methods: This prospective study included nine children with allergic rhinitis.
Coblation was performed after assessment of rhinitis. Obstruction was assessed on rhino-
manometry and a visual analog scale; other rhinologic functional signs were assessed on
interview, and functional impact was assessed on the PRQLQ quality of life questionnaire.
Results: After the procedure, all nine children showed reduced nasal obstruction and improved
rhinologic function signs, conﬁrmed by the favorable evolution of PRQLQ scores.
Conclusions: The study demonstrated the interest of coblation in controlling nasal obstruction
in children with allergic rhinitis refractory to medical treatment, with conserved nasal
function. Larger-scale studies with longer follow-up will be needed to conﬁrm these results.
© 2010 Published by Elsevier Masson SAS.
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aIntroductionThe incidence of allergic rhinitis is increasing: studies
suggest up to 24% of the population may be affected [1].
It is associated with pruritus, sneezing, seromucosal rhin-
orrhea and nasal obstruction caused by inferior turbinate
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doi:10.1016/j.anorl.2010.04.004ypertrophy [2]. First-intention treatment is based on
ntihistamines, nasal corticotherapy or, if possible, spe-
iﬁc desensitization. These treatments, however, are not
ystematically effective in controlling the obstructive
omponent; in case of failure, surgical turbinate reduction
s indicated [3,4].The therapeutic interest of radiofrequency coblation
merged from clinical studies performed in the early 2000s
5]. It consists in electrodissociation by low-temperature
olecular activation. It induces limited necrosis, better
onserving neighboring tissue and thus entailing less mor-
.
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idity than previous techniques. It has proved effective in
anaging inferior turbinate hypertrophy in adults [6], but to
he best of our knowledge has not been assessed in children.
The present study prospectively assessed the functional
fﬁcacy of radiofrequency inferior turbinate coblation in
cohort of children presenting with obstructive allergic
hinitis refractory to medical management.
atient and methods
opulation
non-randomized prospective study was conducted from
une 2002 to June 2005. The inclusion criteria were:
. patients aged between 6 and 16 years, presenting with
obstructive allergic rhinitis lasting more than 4months
per year;
. nasal obstruction due to mucosal hypertrophy of the infe-
rior turbinates;
. failure of speciﬁc and non-speciﬁc medical treatments.
Exclusion criteria were:
history of inferior turbinate surgery;
obstructive septal deviation;
hypertrophic adenoid vegetation;
evolutive rhinosinal infection;
contraindications for coblation (pacemaker, coagulation
disorder) or for xylocaine naphazoline.
llergological assessment
llergy was assessed by allergologist. The allergic origin
f the rhinitis was established by concordance between
gE-mediated sensitivity, determined by skin prick-test,
nd symptom onset associated with corresponding aller-
en exposure. The prick-test assessed skin reactivity, using
% codeine phosphate (positive control), with the allergen
olvent as negative control to eliminate non-speciﬁc dermo-
raphic reaction. The allergens tested for were acarids (der-
atophagoides Pteronyssinus and Farinae), animal hair (cat,
og), group-1 mold (Alternaria, Cladosporium, Aspergillus,
enicillium), cockroaches (B germanica), and pollen (Betu-
aceae, Fagaceae, Gramineae, Oleaceae). The test was read
t 15min and considered positive in case of papule >3mm
nd >50% of the positive control. If need be, exploration
as completed by speciﬁc serum IgE assay. Allergic disease
ssessment also looked for other organic manifestations
eye, lung, skin). Any family history was recorded.
NT assessment
reoperative assessment comprised clinical examination,
uestionnaires and anterior rhinomanometry. Postoperative
linical examination was performed at D8. Follow-up,
sing the same protocol as for initial assessment, was
erformed at 1, 3 and 6months, with ENT assessment of
asal obstruction and of rhinitis.
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For obstruction, the interview focused on periodicity
nd type of obstruction. Clinical examination comprised
nterior rhinoscopy and 30◦ optic examination following
ylocaine naphazoline vasoconstriction to eliminate any
ssociated obstacle.
A 10 cm visual analog scale (VAS), graded 0 to 10 for
o to complete obstruction provided semi-quantitative
ssessment of nasal obstruction. This simple method is
idely used in a range of pathologies in both adults and
hildren [7,8]. The patient estimated two parameters:
aytime and nighttime obstruction.
Rhinomanometry (GM Instruments, model NR6, Kilwin-
ing, Scotland, UK) calculated binasal resistance before
nd 10min after nasal vasoconstriction by xylocaine napha-
oline. Results were expressed as pascal/cm3 per second.
hinitis
or rhinitis, associated symptoms (pruritus and sneezing,
nterior and posterior rhinorrhea, rhinolalia clausa, hypos-
ia, or craniofacial pain) were semi-quantitatively assessed
s absent = 0, mild = 1, moderate = 2 or severe = 3.
unctional assessment
unctional assessment used the interviewer-administered
ersion of Elizabeth F. Juniper’s et al. Paediatric and Ado-
escent Rhinoconjunctivitis Quality of Life Questionnaire
PRQLQ) [9].
The questionnaire explored symptoms experienced dur-
ng the 7 days prior to interview. Sixteen questions focused
n the bother caused by the rhinitis and conjunctivitis, and
even on impact in terms of physical problems (sleepiness,
atigue) and activity limitation (schooling). Bother was
ated from ‘‘not at all’’ to ‘‘enormously’’ bothered, and
mpact from ‘‘never’’ to ‘‘all the time’’. Each answer was
raded between 0 and 6, so that the total PRQLQ score
ould range from 0 to 138.
urgery
nferior turbinate coblation reduction was indicated by the
llergologist after failure of medical treatment. All patients
ere managed by the same ENT surgeon.
The Coblator® bipolar radiofrequency generator (Arthro-
are, Kilwinning, Scotland, UK) was used. The bipolar
lectrode was dipped in physiological saline to form a
ighly ionized active plasma ﬁeld on the edema tissue [10].
Depending on the wishes of the patients and their
amilies, anesthesia was local or general. Surgery under
ocal anesthesia was performed during consultation, in the
xamination chair. The nasal fossae were ﬁrst treated with
ylocaine naphazoline swabs for 20min, so as to be able to
ierce the turbinate painlessly for inﬁltration—an essential
oint in children. Inferior turbinate inﬁltration was then
erformed at three points; head, mid-third and tail. Each
njection was of 1.5 cm3 2% xylocaine-adrenaline (having
hecked for contraindications). Inferior turbinate inﬁltra-
ion was performed directly, under general anesthesia.
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Table 1 Allergic population.
Age (years) Gender Sensitization Symptoms History
12 F Acarids/cockroaches Rhinitis/asthma/conjunctivitis Yes
9 F Acarids/pollen Rhinitis/asthma Yes
7 M Acarids Rhinitis/conjunctivitis Yes
16 F Acarids/cockroaches Rhinitis/asthma/conjunctivitis No
15 M Acarids/cats/pollen Rhinitis/BHR/conjunctivitis Yes
12 M Acarids/cats/pollen/latex Rhinitis/asthma/conjunctivitis/rash Yes
16 M Acarids/mold/grass Rhinitis/asthma/conjunctivitis Yes
er-re
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s10 M Acarids
13 F Acarids/birch
History: ﬁrst-degree familial history of atopia; BHR: bronchial hyp
Three submucosal parenchymatous tunnels were per-
formed, with coblation entry at level 6 and coagulation
exit. A fragment of Surgicel® was systematically placed at
the head of the turbinate, to limit hemorrhagic seepage.
Postoperative surveillance was for 2 hours after local and
6 hours after general anesthesia. All patients were managed
in ambulatory surgery.
Twice-daily fossa lavage and paracetamol in case of
pain were prescribed for the postoperative course. Patients
were seen again at D8 to check for local complications and
to assess tolerance.Statistics
Means were compared by analysis of variance for repeated
measures (ANOVA). Correlations were assessed by Pearson’s
test. Signiﬁcance thresholds were set at p < 0.05.
a
a
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Table 2 Rhinitis assessment.
Nychtemeron period Type of obstruction Clinical exam
Day + night Alternating Edema++
Secretion++
Day + night Alternating Edema++
Secretion+
Day + night Bilateral Edema++
Secretion+
Day + night Alternating Edema++
Secretion++
Day + night Alternating Edema++
Secretion+
Day + night Alternating Edema++
Secretion++
Day + night Bilateral Edema++
Secretion++
Day + night Alternating Edema++
Secretion++
Day + night Alternating Edema++
Secretion
VAS: visual analog scale; rhinomanometry before and after xylocaine na
Quality of Life Questionnaire score.Rhinitis Yes
Rhinitis/eczema/conjunctivitis Yes
activity.
esults
escription of population
he study population comprised nine patients, with a mean
ge of 12.7 years (range: 6.8—16.1 years); ﬁve boys, four
irls. One was monosensitized, the others polysensitized,
ith sensitization to acarids in all cases. Atopia involved
ultiple organs, with nasal-ocular involvement in six cases
nd nasal-bronchial in seven. First-degree (parents, broth-
rs, sisters) familial history of atopia was found in eight
atients (Table 1). All patients had received antihistamines
ssociated to local corticosteroids; four had had attempted
peciﬁc desensitization to acarids.All children reported permanent nasal obstruction, day
nd night. Obstruction was systematically bilateral, with
lternate-side obstruction in seven cases. Rhinoscopy and
asal endoscopy systematically found bilateral obstruc-
VAS day/night Binasal resistance
(pascal) before/after
vasoconstriction
PRQLQ
10/10 2.039 101
0.508
8/10 0.778 72
0.259
10/10 0.793 89
0.199
10/10 0.783 118
0.140
9/10 1.359 51
0.226
9/10 0.896 107
0.161
10/10 3.158 87
0.308
10/10 0.443 67
0.210
6/8 1.817 65
0.249
phazoline; PRQLQ: Paediatric and Adolescent Rhinoconjunctivitis
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F erior rhinorhea; PR: posterior rhinorhea; PS: pruritus/sneezing; H:
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Figure 3 Evolution of rhinomanometric measures (m± S.D.)
before (D0) and after (1, 3 and 6months postoperative) inferior
turbinate coblation .igure 1 Rhinologic functional signs. HA: headache; AR: ant
yposmia; R: rhinolalia.
ive hypertrophy of the inferior turbinates. Mean VAS
cores for nasal obstruction testiﬁed to severe obstruction
mean daytime score, 9.1± 1.4; nighttime, 9.8± 0.7).
ean binasal resistance was 1.3± 0.9 pascals, decreasing
igniﬁcantly after local vasoconstriction (to 0.27± 0.16;
< 0.0001). Mean PRQLQ quality of life questionnaire score
as 84± 22 (Table 2). No correlation was found between
inasal resistance and PRQLQ score.
Associated rhinologic signs are detailed in Fig. 1: pruri-
us, sneezing, anterior rhinorrhea and hyposmia were the
ost severe symptoms.
fﬁcacy
ll the children operated on were followed up in the Depart-
ent. There was signiﬁcant (p < 0.0001) post-coblation
eduction in mean day- and nighttime VAS scores, to respec-
ively 1.2± 1 and 0.6± 0.5 (Fig. 2). Improvement was felt as
f the ﬁrst month and was maintained throughout follow-up.
hinomanometry conﬁrmed signiﬁcant (>50%; p = 0.0015)
ecrease in binasal resistance at 6months (Fig. 3).
PRQLQ scores showed very signiﬁcant (p < 0.0001)
mprovement in quality of life (Fig. 4).
Inferior turbinate coblation also proved effective on
ther rhinological functional signs: pruritus, sneezing, ante-
ior rhinorrhea, hyposmia and rhinolalia clausa— the
ost disabling functional signs— showed favorable
volution towards only slight or no discomfort. No
igure 2 Evolution of day- and night-time nasal obstruction
cores (m± S.D.) before (D0) and after (1, 3 and 6months post-
perative) inferior turbinate coblation .
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tigure 4 Evolution of Pediatric and Adolescent Rhinoconjunc-
ivis Quality of Life Questionnaire (PRQLQ) scores (m± S.D.)
efore (D0) and after (1, 3 and 6months postoperative) inferior
urbinate coblation.
ecurrent headache or posterior rhinorrhea was reported
Fig. 5).
olerance
nferior turbinate reduction was performed under local
nesthesia in seven patients. There were no hemorrhagic
omplications; postoperative pain was mild, and the
aracetamol prescribed at discharge was sufﬁcient. At
days’ and 1month’s FU, healing required no nasal fossa
reatment. There were no hematomas, ulcerations or scar
issue. Any initial edema generally persisted at D8.
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anesthesia, with milder postoperative course. It resolvedFigure 5 Evolution of functional manifestations of rhinitis
(m± S.D.) before (D0) and after (1, 3 and 6months postopera-
tive) inferior turbinate coblation.
Discussion
The present study showed inferior turbinate coblation
reduction to improve quality of life and objective and
subjective nasal obstruction in a pediatric population of
nine allergic rhinitis sufferers.
The children met criteria for surgery, with nasal obstruc-
tion resistant to antihistamines and local corticosteroids
and, in some cases, to attempted speciﬁc desensitization.
In such cases of failure, management guidelines recommend
surgical inferior turbinate reduction, this vasomotor organ
being the site of the immunoallergic reactions underlying
the edematous hypertrophy [3,10]. At ﬁrst, surgery con-
sisted in almost total resection of the inferior turbinates.
Partial reduction procedures were then developed, to
conserve the air-conditioning functions, which this organ
mainly provides.
The consequences of inferior turbinectomy in children
have been little studied [11]. From what information there
is, plus extrapolation from adult studies and our own clinical
experience, it would seem that turbinate surgery resolves
the obstruction but is heavy and entails non-negligible mor-
bidity, with potentially serious risk of hemorrhage [12—14].
The procedure is effectively one of amputation, which
is irreversible although disobstruction may be considered
only partial by the patient even though the nasal pathway
appears satisfactory on rhinoscopy [11]. Its consequences
for nasal respiratory conditioning are not well established.
Therefore coblation reduction should be recommended
because it is less invasive and associated with lower morbid-
ity, and also with lower costs, being in ambulatory surgery.
We opted for a radiofrequency protocol, the main
technology available besides laser [15,16]. It seems to
provide an optimal combination of turbinate volume, and
hence obstruction, reduction and conserved nasal func-
tion [17—19]. It has been shown to conserve mucociliary
function, with lower associated morbidity [20,21]. Cobla-
tion, chosen for the present study, differs from the other
radiofrequency technologies based on a thermal process of
molecular ionization: it achieves low-temperature molec-
ular disintegration, with minimal necrosis of neighboring
tissue. We expected this particularity to entail less pain,
enabling if possible surgery under local anesthesia and
n
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mproved healing, which are essential preconditions for
reatment in pediatrics. Seven of our nine children were
perated on under local anesthesia, and all in ambulatory
urgery. During follow-up, there were no excessive crusts,
he prescribed lavage proving sufﬁcient. No aspiration was
equired during follow-up.
The evolution of the nasal obstruction was monitored
n objective and subjective assessments. Rhinomanometry
s the reference method of objective assessment [22,23]
ut, being difﬁcult to apply in children, is considered
ot very reliable or reproducible [24,25]. Implementation
as difﬁcult in our younger patients, due to the need for
losed-mouth respiration even before treatment. The val-
es obtained were low as compared with the literature, and
howed wide intersubject variation. Only the intrasubject
rogression was informative. Other means of measurement
ould therefore be desirable to conﬁrm treatment out-
ome. Evolution, on whatever procedure, shows improved
asal permeability after coblation. More broadly, coblation
lso improves any other functional rhinological signs that
ay be present. Nevertheless, we considered it useful to
ssess whether this regulation of nasal function induced
mproved quality of life. In this regard, preoperative PRQLQ
cores testify to a clear quality-of life-impact, showing
igher values than in control populations [9]; treatment pro-
ides a signiﬁcant decrease in scores, as nasal normalization
as a favorable impact on schooling and leisure.
The study was conducted over a 6-month period, which
epresents a short follow-up. Over this period, recovery
f nasal function was not synonymous with cure: certain
hildren were able to stop topical nasal treatment; all were
ecommended to continue lavage: in most cases, coblation
urbinate reduction did not abolish rhinitis, but rendered
t ‘‘corticosensitive’’, so that local corticosteroids could
rovide beneﬁt, which in turn was a motivating factor for
ood compliance.
The study did not focus on pulmonary problems associ-
ted with allergic rhinitis. In the allergological component
f care, however, most of the patients showed concomitant
ulmonary involvement, corresponding well to the concept
f ‘‘global respiratory disease’’ [26,27]. Although there
as no precise assessment of pulmonary function, the aller-
ologist’s clinical impression is worth reporting: the nasal
ormalization obtained by coblation may be associated with
mproved respiratory control, with consequently lighter
nhalation treatment for asthma in some cases. Likewise,
ecent studies highlighted the importance of good nasal
unctioning for stabilization of asthma [28,29]. This clinical
mpression needs examining in future studies.
onclusion
he present study concerned children showing failure of
edical treatment of allergic rhinitis. Bipolar coblation
nferior turbinate reduction was performed. This low-
emperature procedure could be performed under localasal obstruction and seemed to have a favorable impact
n associated respiratory symptoms. Quality of life was
mproved. Radiofrequency coblation may therefore be
ecommended in medically refractory allergic rhinitis.
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uture of our young patients, who often show global
espiratory involvement.
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